Quantitative gel diffusion precipitin techniques make possible rapid estimation of a wide range of serum proteins. We report a study of cerebrospinal fluid proteins using such a technique. The cerebrospinal fluid: serum concentration ratios for seven serum proteins were determined in patients investigated for a wide range of neurological disease.
The method entails visual matching of patterns of precipitate produced by suitable dilutions of cerebrospinal fluid and of serum, when they react with a standard series of dilutions of specific antiserum. Direct readings of the concentration ratios are obtained (after multiplication by the concentration factor). The error of the method, which entails a constant coefficient of variation for each protein over a wide range of concentrations, has been described in detail by Soothill (1962) . It varies with different proteins, but the coefficient of variation of the estimation is about 18 % (see Table 1 ).
Reactions of identity were demonstrated by the technique of Ouchterlony (1948) . Immunoelectro- phoresis was performed by a modification of the technique of Grabar and Williams (1953) .
A rabbit was immunized to cerebrospinal fluid protein, concentrated to 1 g./100 ml., using a Freund's adjuvant preparation subcutaneously and a saline solution intravenously, by the immunization course described by Soothill (1962) . The antiserum (six volumes) was absorbed with one volume of human serum, with incubation at 37°C. for two hours and at 4°C. for 16 hours, after which the precipitate was removed by centrifugation.
RESULTS
The results are shown in Table II . The cerebrospinal fluid/serum concentration ratios for albumin are given directly, and each ratio for the globulins is expressed as a percentage of the albumin ratio. The patients are divided into six diagnostic groups: (1) No demonstrable organic neurological disease; (2) idiopathic and post-traumatic epilepsy; (3) disseminated sclerosis; (4) cerebrospinal fluid block; (5) peripheral neuropathy of Guillain-Barre type; and (6) miscellaneous. The average results for groups 1 to 5 are plotted in Fig. 1 .
These show that the proteins studied were present in the cerebrospinal fluid in concentrations such that there was a selectivity in favour of proteins of smaller molecular weight. However, in all groups, except those with a very high cerebrospinal fluid protein concentration, the siderophilin was present in concentrations as high as or higher than the albumin, and, in cases of disseminated sclerosis, the y globulin often exceeded the albumin. /3 lipoprotein was detected in the cerebrospinal fluid of some patients in all groups except the first. The results suggest that the failure to detect it in the majority of specimens was due to the limitation of volume of To exclude the possibility that the excess of siderophilin in the cerebrospinal fluid might be an artifact of the concentration technique, the cerebrospinal fluid/serum concentration ratios for albumin, siderophilin, and y globulin were estimated for three patients, using unconcentrated cerebrospinal fluid. The results, which are given in Table III, confirm that siderophilin was present in cerebrospinal fluid at a higher relative concentration than albumin. Fig. 2 .
The rabbit antiserum against concentrated cerebrospinal fluid protein, when reacted against normal human serum and concentrated cerebrospinal fluid by immunoelectrophoresis, gave a number of precipitin lines including albumin, y globulin, and several cx and f globulins. After absorption with human serum, this antiserum gave no precipitation either with human serum or with concentrated cerebrospinal fluid. Thus no antibodies were obtained to proteins which were in cerebrospinal fluid but were not present in the serum.
DISCUSSION
Immunoelectrophoretic study of cerebrospinal fluid proteins has demonstrated many plasma proteins in the cerebrospinal fluid in health and disease (Frick, 1959; Burtin, 1960) . Quantitative estimations of albumin and y globulin have been reported by various techniques, including the very precise immunochemical study of Kabat, Glusman, and Knaub (1948) who demonstrated that, in the normal cerebrospinal fluid, albumin is present in a higher concentration than y globulin relative to serum, suggesting selective ultrafiltration from serum, favouring the smaller molecule. Reports that f lipoprotein, the largest serum protein, is absent from cerebrospinal fluid (Baudouin, Lewin, and Hillion, 1953; Burtin, 1960) are in keeping with this concept, but quantitative data of other proteins are required to confirm this hypothesis, and to confirm the observation made by immunoelectrophoresis (Gavrilesco, Courcon, Hillion, Uriel, Lewin, and Grabar, 1955; Burtin, 1960) that siderophilin is in relatively high concentration in cerebrospinal fluid.
Our results on cerebrospinal fluid from patients with no demonstrable neurological disease confirm such a selectivity for albumin, y globulin, 0c2 glycoprotein, and ,B lipoprotein, and the reported relative excess of siderophilin.
It seems unlikely that siderophilin would be made within the central nervous system, but it is possible that the return of proteins to the serum may also be selective. Available isotope data (Frick and ScheidSeydel, 1958a) (1953) and Burtin (1960) . Our data suggest that, if the volume of cerebrospinal fluid is sufficient to allow adequate concentration, /3 lipoprotein might well be found.
Our data are insufficient for an assessment of the diagnostic value of these tests, but the speed and ease of the determination make them practicable for routine use. It seems likely that the albumin/y globulin concentration ratio would be of value in the diagnosis of patients in whom disseminated sclerosis is suspected, and this can be determined on unconcentrated cerebrospinal fluid; this application will be studied further. The various empirical diagnostic tests on cerebrospinal fluid, such as the Lange curve, probably depend on the relative concentrations of various proteins, just as the empirical tests of liver function depend on the elevation of y globulin concentration and depression of the ,B lipoprotein concentration. It is probable that direct measurement of the concentration of the relevant proteins in cerebrospinal fluid would be a more satisfactory diagnostic procedure.
The reactions of identity for albumin, sidero-
